Z.Olszalc
The coVjariant derivatives o'f the structure tensors are given by the following formulas
The quadruple (0,5>?»g) is called, by definition, a contact metric structure on k if, in addition, the 2-form $(X,Y) = g($X,Y) satisfies (cf. [6, 7] ) the condition f= d?. So, as a consequence of (1.5), we have the following Proposition 1.
The structure defined on M is contact metric if and only if (1.7)
0H + H 0 = 2$.
In the sequel, if the structure (<p,f,p,g) on t is contact metric, we shall say that M is a contact metric hypersurface in I.
The structure is said to be Sasakian, if it is contact metric and normal [7] .
Tashiro and Tachibana [9] have proved that M is a Sasakian hypersurface in C n+ '' if and only if it is looally isometric to the unit sphere S 2n+1 (l) in C n+1 , where by we denote the complex (n+1)-space together with its standard Ksihler structure. Consequently, S 2n+^( 1) is the only complete Sasakian hypersurface in C The main result of the present paper consists in determining all complete contact metric hypersurfaces in At first we describe some examples. As we shall see later, they exhaust all possible hypersurfaces of this type.
i' x a m p 1 e 1 (cf. [9] , also in R 2n+Z = C n+1 so that the K&hlerian structure (J,G) in R 2n+2 is given by ja/dx 1 = 3/ax n+1+i , J3/3x n+1+i = -a/ax 1 , for i=1.. ,n+1, and GO/ax 1 , a/ax 13 ) = = for i,j=1,...,2n+2. Let M = fl n+1 * $ n (1/2), where /? n+1 is identified with the first factor of R 2a+2 = = /? n+1 x /? n+1 end S n ( 1/2) is the n-dimensional sphere of radius 1/2 in the second factor given by the equation
Let C = -2 E x n+1+i 3/3x n+1+i be the unit nori=1 mal vector field along 11. The second fundamental form H of M is given by HX =0, if X is tangent to Z? 1^1 and by HX = 2X, if X is tangent to $ n (l/2). Let be the almost contact aets'ic structure induced on Ii as n+1 n+i+s i above. Because | = -JC = -2 x a/ax , we see that % i=1 is tangent to R n+I .
Moz'eover, if X is tangent to R r ' + ' and orthogonal to Ç , then is tangent-to S n (l/2) and, if X is tangent to S n (l/2), then <pi is tangent to So, one can easily verify that the hypersurfsce U satisfies the condition (1.7). Hence M is a complete contact metric hypersurfacs in C n+I and it is non-Sasakian.
2. Contact metric hypersurfaces in C n+ '* Prom now on v/e assume that Li is a contact metric hy»sr-surface in a complex space (n^l) and [<p, ?is its contact metric structure induced from C n+ "'. Thus the condition (1.7) is satisfied on 11, As immediate consequsnces of this condition we obtain the formulas ,and ' is locally isometric to S n (l/2). Since = 0, | is tangent to My. Moreover, by Lemma 3(b), if X is tangent to MQ and orthogonal to. £ , then 0X is tangent to M^, and if X is tangent to M^, then 0X is tangent to M Q . This completes the proof.
How we give the global version of Theorem 1. Theorem 2. Let M be a complete contact metric hypersurface in C n+1 (n>1) and (0,1,9,g) its contact men « A trie structure induced from C . Then: (a) Li is isometric to the sphere S 2n+^( 1) and the structure is Saeakian, or (b) M is isometric to the product * n+1 xs^t 1/2) and under this identification the structure is given as in Example 2.
Proof.
In the case H = I we have the assertion (a) of OUT theorem. In the remaining case we shall consider two subcases: n = 1 or n ^ 2. Let n = 1. By Theorem 1(b), lil is locally flat. Hence, by a theorem of Hartnian-liirenberg
